The effect of parasympathetic postganglionic denervation on parotid salivary protein secretion in anaesthetized sheep.
Effects of unilateral parasympathetic denervation of ovine parotid glands were examined in anaesthetized sheep 21-28 days after nerve section. Parasympathetic denervation reduced the mass of the ipsilateral gland while increasing that of the contralateral gland to the extent that total gland mass was greater than in sheep with normally innervated glands. The spontaneous secretion (8.8 +/- 1.1 microl min(-1) g gland(-1)) was significantly less from denervated than from innervated glands of normal control animals (26.0 +/- 2.7 microl min(-1) g gland(-1); P< 0.01) and contained more protein. Rates of flow, and the outputs of sodium and potassium, in response to sympathetic stimulation, were similar from normally innervated and chronically denervated glands, when allowance was made for the discrepancy in weights, whereas the output of protein was significantly enhanced following parasympathetic denervation (innervated--31.4 +/- 7.3 microg g gland(-1), denervated--83.4 +/- 26.6 microg g gland(-1); P< 0.05). Intra-arterial infusions of acetylcholine (130 pmol min(-1) kg(-1)) elicited a flow of parotid saliva, the protein content of which was significantly enhanced by prior parasympathetic denervation. Intra-arterial infusions of vasoactive intestinal peptide (VIP; 2.5 pmol min(-1) kg(-1)) produced a small but statistically significant (P< 0.05) increase in the flow of parotid saliva from the contralateral, innervated but not from denervated glands. It also caused a small increase in protein output, which was significantly enhanced by prior denervation. VIP had no synergistic effect on the parotid responses to acetylcholine. The results show that the parasympathetic innervation to the parotid gland of the sheep exerts important trophic effects on the gland. Interaction of adrenergic and cholinergic receptors makes an important contribution to stimulation of the secretion of protein and prior denervation potentiates the protein responses to both acetylcholine and VIP.